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[57] ABSTRACT

Cylinder biock molding apparatus includes two series
of parallel and alternate molding plates for partitions.
The plates extend in planes perpendicular to the axis of
an engine shaft. Each series of molding plates is
mounted, respectively, on a support capable of sliding
parallel to the axis of the engine shaft relative to the
cylinder block between a molding position where mutu-
ally confronting molding faces of two consecutive
plates bear against one another and a lifting position
where the molding faces are moved apart as a result of
sliding of the supports.

6 Claims, 6 Drawing Sheets

TIII771

5

TE/| C

fit

44




- US. Patent  Nov. 14, 1989 Sheet 1 of 6

2
¢ b A C _/d
| I u/ B
It/ 3 = .{f_fi_
= ] '___1 | F —
._!:“ =
20 728 28 H__E. = | / 22
112 11 .28 == J’.
= | C
B ' A= LT 18 | < E
e [CHR=IE ] 10
16 K30 16
14 = f | ] 14
& = |
N S BANN R ANN R 20 1 75T
X “Hes =Pk ,
‘/-I/:- | ,, | X 11 |
30 . \ g 1 | -E E% i /‘/ZZ /f40
T W NCE L 4NNk« 7
[ ~f— ~ 77 A
f 3 i i 2
gy e = 3=
= 4 " \
. - -—— - T = ‘ —
34 44 .3
d Y82 ;
| 5¢ ,
| 52 r ,
ik >0
54
A
A
56 v
i
' ”!i
il i
T FG.




U.S. Patent

Nov. 14, 1989

56

4,880,048

Sheet 2 of 6
1 l 0,b,¢,d
A
- - -
- 'F
Y :
Lol 26
12 — 10 - E
/ \
AL L N, 18
/7 \l s /TN \,
/N ::IL»—-;_% 7\ Ry 10
2 L B AT I
= '_L;/< L
i /XX ] TR
T 14 W
___#// W
52
46 a8
| 50
it
v il
[ IE,E
54

FIG. 2

40

7




US. Patent  Nov. 14, 1989 Sheet 3 of 6 4,880,043

FIG. 3




el

o DN /_'Ii‘\
=S\ 47 'i"\\\'
m§'- ! ‘lm l ‘sz.-
£ i--\ ~
l 50
NERIEY "‘j a

V

%f.
5 e
1T «

58

FIG.4

/

J




'w' [

-l
L

i

U

SIHIH
[/
’ i"" L

il
™
- lllr

o4

i

l

i
SuR

Lz

=

ey

S

.i ﬂ

FIG.S



US. Patent  Nov. 14, 1989 Sheet 6 of 6 4,880,048

\_'\ - - R
-
o L

[
Jr/
I

e

| 16
] P
v\ % 4
i | I l i | l | | /|
| ; | I | I ! | | ;/
! .
A ) -:" :_ .Z / ,/"/ /
\ ' I /
- 32 / / ,r{ / — ]
_ 34 > |
307, M32” |
' A 56T
A
Y
e 52—t
L ' 54 i
1
! I
ll[H'—'
1l -s8

FIG.6




4,880,048

1

~ APPARATUS FOR THE MOULDING OF A
CYLINDER BLOCK OR OF A CORRESPONDING
FOUNDRY PATTERN

The present invention relates to an apparatus for the
moulding of an internal-combustion engine housing or
cylinder block comprising several aligned cylinders of
parallel axes and several bearings for the mounting of a
rotary shaft, for example the engine crankshaft, the axis
of which is perpendicular to the axis of the cylinders
and which is carried respectively by several parallel

‘partitions which extend in planes perpendicular relative
- to the axis of the shaft and which have recesses prevent-
ing the cylinder block from being lifted in a direction
parallel to the axis of the cylinders.

The moulding apparatus can also be used for produc-
ing a corresponding foundry pattern, for example a
foam pattern used in the technique of moulding with
waste foam, known as the lost-foam technique.

The production of a cylinder block by moulding in a
casting dye by gravity and low pressure or the lost-
foam production of a corresponding pattern, of which
the walls serving as a support for the crankshaft bear-
- ings have recesses which do not lift, can be carried out
by various techniques.

It 1s possible, for example, to produce a pattern of the
cylinder block with sleeves joined together by adhesive
bonding. The recesses in the upper part of the bearings
are obtained from the water box of the cylinder block.
The disadvantage of this technique is that it is necessary
to join elements together, thus giving rise to leaks and
cracks in the water box. Furthermore, the bearings are
recessed from the lateral faces, and this presents clean-
ing difficulties. Besides, the cylinder blick thus obtained
1s not very aesthetic in view of current requirements
which tend to reduce to a minimum the cells in the
outer wall of the cylinder block. This solution also gives
rise to a loss of rigidity of the cylinder block and to
problems in the machmmg of the bearing; the cost of the
patterns to be produced in order to put it into practice
is also very high. -

According to another technique, it is known to pro-
duce a pattern of the cylinder block, to which the bear-
ings are attached by adhesive bondmg or by assembling
together. This technique makes it necessary to carry out
a difficult assembly of the various components of the
housing with great accuracy, and this usually gives rise
to numerous defects in the connection zone of the vari-
ous elemenis. It makes it necessary to use additional
mould elements, the cost of which is likewise very high.
The dlsadvantages of this solution are encountered
again in an equivalent technique which involves pro-
ducing a pattern of the cylinder block which is cut into
two parts in the region of the upper part of the bearings.

The different techniques of lost-foam moulding for
obtalmng cast-iron or aluminum components, which
have just been mentioned, make it necessary to conduct
specific endurance tests and trials because of their dif-
ferences in design and geometry in relation to compo-
nents obtained by a conventional sand-moulding pro-
cess. The object of the invention is to provide a mould-
ing apparatus which makes it possible, where lost-foam
moulding or casting-die moulding are concerned, to
obtain components identical to those obtained by means
of the conventional sand-moulding process.

According to the invention, the moulding apparatus
is charactenzed in that it possesses, for the moulding of
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the partitions, two series of parallel and alternate
moulding plates which extend in planes perpendicular
relative to the axis of the shaft, each series of mouldmg
plates being mounted respectively on a support which is
capable of sliding parallel to the axis of the shaft in
relation to the cylinder block between a moulding posi-
tion, in which the mutually confronting moulding faces
of two consecutive plates bear against one another, and
a lifting position, in which these moulding faces are
moved apart from one another as a result of the relatlve
sliding of the two supports.

According to another characteristic of the invention,
the moulding apparatus possesses a series of clamping
elements mounted on a platform which can slide per- .
pendicularly relative to the axis of the shaft between its
moulding position, in which each clamping element is
received between the said bearing faces, and its lifting
posmon, in which the clamping elements are retracted
in order to allow the sliding of the supports.

According to an especially advantageous embodi-
ment of the invention, each of the two supports is
formed from a frame comprising two lateral columns,
between which the moulding plates are mounted spaced
from one another, the two frames being superposed and
sliding on one another.

Other characteristics and advantages of the invention
will emerge from a reading of the following detailed
description, for the understanding of which reference
will be made to the accompanying drawings in which:

FIG. 1 is a view in axial section, along the line 1—1
of FIG. 2, of a moulding apparatus produced according
to the teaching of the invention and shown in its closed

-moulding position;

FIG. 2 1S a sectional view along the line 2—-2 of FIG.
1; -

FIG. 3 is a simplified diagrammatic perspective view
of the main movable elements of the moulding appara-
tus illustrated in FIGS. 1 and 2;

FIGS. 4 and 5 are views similar to those of FIGS. 1
and 2, in which the moulding apparatus is shown in the

closed moulding position, the clamping element being
In the retracted position; and

FIG. 6 is a view similar to that of FIG. 4, the mould-
ing apparatus being shown in its open lifting position.

The object of the moulding apparatus according to
the invention, illustrated in the Figures, is to make it
possible to produce a cylinder block 10 or a correspond-
ing foundry pattern. -

The cylinder block 10 comprises, in its upper part,
several aligned cylinders of parallel axes 12. In an em-
bodiment illustrated in the figures, the cylinder block 10
comprises four cylinders, the parallel axes of which are
identified by the letters a, b, ¢ and d.

The cylinder block 10, in its lower part, comprises
several bearings 14 which make it possible to mount a
rotary shaft, in this case the engine crankshaft, the axis
X—X of which is perpendicular to the axis of the cylin-
ders 12. The bearings 14 are formed in parallel parti-
tions 16 which extend between the cylinders and at each
end of the cylinder block in planes perpendicular rela-
tive to the axis X—X of the crankshaft.

The partitions 16, at the lower end of which the bear-
ings 14 are formed, have lateral recesses 18 which ex-
tend into the partitions in a direction parallel to the axis
X—X of the crankshaft and which therefore prevent
the cylinder block from being lifted in a direction paral-
lel to the axis of cylinders 12. These recesses 18 are
necessary for the machining of the base of the cylinders
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12 and the inner faces of the crankshaft bearings 14 and
make it possible to clear passages for the counter-
weights of the crankshaft. These recesses also make it
possible to achieve a considerable weight saving in the
production of the cylinder block.

The apparatus for the moulding of the cylinder block
10 comprises, in its upper part, four lateral mould parts
20, 22, 24 and 26 which make it possible to produce the
outer wall of the cylinder block 10. The cylinders 12 are
obtained by means of four cylindrical mould elements
28 arranged in the upper part of the moulding appara-
tus. The mould parts 20 to 28 which have just been
mentioned are of conventional design and will not be
described in any more detail here.

According to the invention, to carry out the mould-
ing of the partition 16 and bearings 14, whilst making it
possible to lift the cylinder block in a direction parallel
to the axis of the cylinders 12, the moulding apparatus
has two series of parallel moulding plates 30 and 32.
When producing a block with four cylinders and five
crankshaft bearings, each series of plates comprises four
identical or slightly different plates. The moulding
plates 30 and 32 are parallel and alternate to one another
and extend in planes perpendicular relative to the axis
X—X of the crankshaft.

Each of the plates 30 of the first series of plates has a
moulding face 30', in which is hollowed out a profile
corresponding to the relief part of the partition 16
which delimits the bearings 14 and the recesses 18 to be
produced, and an opposite bearing face 30". In the same
way, each of the plates 32 of the second series of plates
comprises a moulding face 32’ matching the moulding
face 30’ of the moulding plate 30 confronting it, and an
opposite bearing face 32'. As can be seen in FIG. 1, the
moulding faces 30" of the plates of the first series are
turned to the left, as seen in the figure, and are arranged
opposite the moulding faces 32’ of the plates 32 of the
second series of plates which are turned to the right.

In order to produce the wall 16 located furthest to the
left, a moulding face 30’ of a plate 30 interacts with a
corresponding cavity formed in the lateral mould part
20, whilst, in order to produce the partition 16 located
furthest to the right, a moulding face 32’ of a plate 32
interacts with a corresponding cavity formed in the
lateral mould part 22.

The four moulding plates 30 of the first series of
plates are mounted on a sliding support 34. The support
34 has the form of a frame and comprises two lateral
columns 36 and 38, between which the four plates 30 are
mounted parallel and spaced from one another. The
support 34 is mounted slidably in a horizontal stand
plate 40 of the moulding apparatus, so as to be capable
of sliding parallel to the axis X—X of the crankshaft in
relation to the cylinder block 10. The sliding support 34
1s associated with a control jack 42 which makes it
possible to shift it between a closed moulding position
and an open lifting position.

The four plates 32 of the second series of plates are
mounted 1n a sliding support 44. The sliding support 44
is formed from a frame comprising two lateral columns
46 and 48, between which are mounted the four plates
32 parallel to one another and spaced at the same dis-
tance as that separating the plates 30 of the first series of
plates. The support 44 is mountes slidably in a lower
piece 50 of the moulding apparatus, which is fastened to
the stationary stand piece 40 and in relation to which it
can slide in a direction parallel to the axis X-X of the
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4
crankshaft. The sliding support 44 is likewise associated

with a second control jack 43.

As shown particularly in FIG. 3, the two supports 34
and 44 are superposed and slide on one another by
means of the mutually confronting surfaces of the col-

umns 36, 38 and 46, 48 respectively. The plates 32 of the
second series of plates are inserted into the correspond-

Ing spaces separating two plates 30 of the first series of
plates.

According to the invention, the moulding apparatus
also possesses a series of clamping elements 52 which
are mounted on the platform 54 capable of sliding per-
pendicularly relative to the axis X-—X of the crankshaft,
that is to say parallel to the axis of the cylinders 12. The
shding platform 54 is mounted slidably on four pillars 56
of the stationary stand 40 and it is shifted by means of a
third control jack 58.

The clamping elements 52 consist of parallel plates
which are of dimensions substantially equal to those of
the plates 30 and 32, but which have, in axial section, a
wedge-shaped profile, as can be seen from FIGS. 1, 4
and 6. The clamping wedges 52 extend in planes parallel
to one another and are spaced at a distance substantially
equal to that separating the plates of each of the two
series 30 and 32.

The mode of operation of the moulding apparatus
according to the invention will now be described.

In FIGS. 1 and 2, the moulding apparatus is shown in
its closed position, that is to say its moulding position, in
which the operation of moulding the cylinder block or
the corresponding foundry pattern can be carried out.
In this position, the mutually confronting moulding
faces 30’ and 32’ of two consecutive plates 30 and 32
bear against one another in their lower part located
between the bearings 14 and the supports 34, 44.

The sliding platform 54 and the clamping wedges 52
are in their moulding position, in which each clamping
element 52 is received between the mutually confront-
ing bearing faces 30" and 32" of two consecutive
moulding plates. Because of the wedge-shaped profile
of the clamping elements 52 and the slight inclination of
the bearing faces of the plates 30 and 32, the sliding
platform 54 obtains an effect of clamping the moulding
plates 30 and 32, so as to ensure perfect sealing of the
lower part of the moulding apparatus which they form
for the purpose of producing the partitions 16. Clamp-
ing takes place as a result of the vertical upward move-
ment of the platform 54 by means of the jack 58 in the
direction indicated by the arrow A.

The operation of lifting the cylinder block or the
foundry pattern is carried out in several steps, starting
from the moulding position shown in FIGS. 1 and 2.

In a first step, the clamping platform 54 and therefore
the clamping elements 52 are lowered verticaily down-
wards, until the latter are retracted from between the
plates 30 and 32, as illustrated in FIGS. 4 and 5. In this
position, the clamping elements 52 no longer act on the
plates 30 and 32, but the mutually confronting moulding
faces 30, 32’ of the latter still bear against one another
as a result of the force exerted on them by the jacks 42
and 43.

During a second step, to make it possible to lift the
lower part of the cylinder block 10, the two sliding
supports 34 and 44 are shifted relative to one another
and 1 relation to the cylinder block 10 by means of the
two jacks 42 and 43, until the moulding apparatus is in
its open lifting position shown in FIG. 6. In this lifting
position, the mutually confronting bearing faces 30" and
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32" of two consecutive plates 30, 32 are in contact with
one another.

As can be seen from FIG. 6, the spacing of the plates
30 and 32 is selected in such a way that, in the lifting
position, the mutually confronting moulding faces 30’
and 32’ are sufficiently far apart from one another to
allow the partitions of the cylinder block 10 to be lifted
in a direction parallel to the axis of the cylinders, that is
to say vertically upwards here, without any part of the
plates preventing this lifting operation.

The complete lifting of the cylinder block is, of
course, completed as a result of the outward movement
of the upper mould parts 20 to 28 in the directions indi-
cated by the arrows B to F.

The moulding apparatus 1s closed in reverse order to
the steps which have just been mentioned.

I claim:

1. Apparatus for moulding a cylinder block, including
several aligned cylinders with parallel axes and several
bearings for mounting a rotary shaft, the axis of the
shaft being perpendicular to the axes of the cylinders,
several parallel partitions extending in planes perpen-
dicular relative to the axis of the shaft for carrying the
rotary shaft, the partitions having recesses preventing
the cylinder block from being lifted in a direction paral-
lel to the axis of the cylinders, wherein the moulding
apparatus comprises two series of parallel and alternate
moulding plates which extend in planes perpendicular
relative to the axis of the shaft, each series of moulding
plates being mounted respectively on a support, means
for sliding the supports parallel to the axis of the shaft in
relation to the cylinder block between a moulding posi-
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tion and a lifting position, mutually confronting mould-
ing faces of two consecutive plates bear against one
another in the moulding position, and the mutually
confronting moulding faces being moved apart from
one another toward the lifting position by the means for
sliding of the supports.

2. Moulding apparatus according to claim 1, wherein
each of the two sliding supports is connected with a
control jack.

3. Moulding apparatus according to claim 1, wherein
each of the two supports is formed from a frame having
two lateral columns, the moulding plates are spaced
from one another and positioned between the lateral
column, and the two frames are superposed and slide on
one another.

4. Moulding apparatus according to claim 1, further
including a platform, a series of clamping elements
mounted on the platform being slidable perpendicularly
relative to the axis of the shaft between its moulding
position, in which each clamping element is received
between two consecutive plates against their bearing
face opposite their moulding face, and its lifting posi-
tion, in which the clamping elements are retracted in
order to allow the sliding of the supports.

5. Moulding apparatus according to claim 4, wherein
each clamping element consists of a wedge-shaped par-
allel plate extending in a corresponding plane perpen-
dicular relative to the axis of the shaft.

6. Moulding apparatus according to claim 4, wherein

the sliding platform is associated with a control jack.
| x %k Xk & %k
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